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Abstract The first pass hot rolling process of compact strip production of 1 500 mm x 68 mm thin slab at Baotou Iron
and Steel has been simulated by Marc commercial software with the aid of elastic-plastic thermal-mechanical coupled finite
element method (FEM) . And the distribution and change of equivalent stress field, strain field and strain rate of rolling
stock deforming region were analyzed. The results showed that in rolling stock deforming zone the equivalent stress gradually
increased along the direction of rolling and came to maximum value (95.20 MPa) nearby neutral face, than gradually de-
creased; the equivalent strain also gradually increased along the direction of rolling and came to maximum value (0.70) at
outlet of workpiece; and the equivalent strain rate had a maximum value nearby surface at inlet of workpiece that was 20.74
s™'. The rolling force simulation-calculated was 22 203 kN, which measured at situ was 22 239 kN, so the prediction error
was 0.16% .
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Table 1 Parameters of rolling process in simulation process

HAEHS HLREE ETR FIRE LERE FHEE
/mm fres”! 1% /°C /C /C

132 1.386 38.23 1015 150 20

Bl 72 LR A R H IR AR, 5 et
FREE,BR 12 R EEELEAT 04T o
1.2 BRuitaER

& 8BS Marc B AR, R FHE #7# Langrange
BRI A RTER (B D, R
(I AR YE U SR Y Von Mises YE | , % 5h #E 0 5% F


http://www.cqvip.com

4§30 EE7 s

265

Prandil/Reuss 75 W], - i 2L 1 8l she A7) 92 15 O,
LA T kA T S ) A I U P I e R
B 25U BT R 3.4 mm, AL T
HE 100 A4~ BTG, R () F 10 BT, BT
BB 0001,

.....

81 ARG () PRI (b) B9 AT IR SR
Fig.1 Finite Model for before (a) and after {b) deforming
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Fig.2  Distribution of equivalent stress (a) and equivalent strain rate (b) in deforming zone of workpiece
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Fig.3 Change curves of node equivalent stress along direc-
tion of workpiece depth vs time
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Fig.4 Distribution of equivalent strain curves in deforming
zone of workpiece

3.4 EHLRSREMELE S

AR 5 SE il i B, R B ALE A R
22 203 kN; T B ELALiE & 5L 1 2422 239 kN,
PR IRZEN 0.16% -

4 i

(1) 5L TR X AT L 07 18], S8 300 11 3%
HE K, P TE T VDA BB KA S XGR Bm b

(2) BLAFAETE KM AL J7 1], S BP0 A8 R B
OB R TR O X BB R, SLIFREM
BEAEER T8, AR TEAR AR AL

(3) BLFAR TR X ¥ 5L 7 e , 55 B0 B 78 i3
B K, Jo N BT s TEA O 5 HHE R
PIAE BRI R o S350 78 3 2 7 32 T AL B
WHIZER, ey B 7R BL 3R T ALC 3K 2 Bk L=
HERRBEREL,

(4) RAFLHIBIEIR G B FRIT I B AT L
T AT AR AL T o 72, AL 1t 72
Y LA A s 5 4R AL 5 B e L 0 S RN
A2 N R EGEUR B TR

B % Uik

1 Hies . e dba B EOR AL, 1987
2 Wertheimer T B. Thermal Mechanically Coupled Analysis in Metal
Forming Processes. Swansea, Pineridge Press Ltd. , 1982.425

FAE(1971-), 5B, YE, BB 90 4L, 2004 4F A S )
FAE L, W AR T TR,

e B 3 :2005-06-22


http://www.cqvip.com

